Introduction {#sec1-1}
============

Malaria remains a major public health problem in countries in sub-Saharan Africa despite efforts at controlling the disease.\[[@ref1]\] According to World Health Organization (WHO) Children under five years of age are one of most vulnerable groups affected by malaria. There were an estimated 660,000 malaria deaths around the world in 2010, of which approximately 86% were in children under five years of age.\[[@ref1]\] Though the latest estimates, showed that malaria mortality rates reduced globally by 49% in the WHO African regions between 2000 and 2012, the absolute number of malaria cases and deaths did not reducing as expected.\[[@ref1]\] Malaria occurs in all parts of Nigeria with slight seasonal variations.\[[@ref2]\] About one-third of the world\'s malaria deaths occur in Nigeria and the disease still account for over 60% clinic visits. As much as 132 billion Naira (880,000 Million US Dollars) is lost to malaria as the cost of treatment and loss in man-hours every year.\[[@ref2]\]

Improvements in access to prompt treatments as part of community-level interventions for strengthening home management of malaria are currently being promoted in the rural areas of Nigeria. To this end, mothers, being the primary caregivers at home, are key players in treatments of childhood malaria.\[[@ref3]\] However, anecdotal observations revealed that malaria control programs that principally involve mother are not reaching many rural communities as expected. It is uncertain whether Nigeria will meet the malaria control target by 2015, having failed to optimize mothers' involvement in the rural communities.

Previous studies have shown that mothers' understanding of malaria and related issues is a key factor in achieving effective malaria control in endemic communities.\[[@ref4][@ref5][@ref6][@ref7]\] Given the prime roles play by mothers, there is the need to integrate them properly into malaria control and treatment activities.\[[@ref6][@ref8]\] So far, studies conducted on mothers' involvements in malaria control programs within and outside Nigeria revealed conflicting views about mothers' perceptions of the disease, treatment seeking behaviors and prevention practices. The question of "what factors influence adoption and correct use of available malaria prevention practices by mothers in rural communities?" remains insufficiently addressed. Ise-Orun in Nigeria is predominantly rural communities and has high burden of malaria but little or no efforts have been made to reach the population with effective malaria control measures. Also, the understanding of mothers and treatment practices has not been researched. Therefore, this study was carried out to investigate the perceptions, practices of prevention and treatment for malaria in under-5 children among mothers in rural communities of Ise-Orun, an area holoendemic for malaria in Nigeria. The under-5 children are the focus of this study because of their high vulnerability.

Materials and Methods {#sec1-2}
=====================

Study design and population {#sec2-1}
---------------------------

This study was a community-based cross-sectional survey conducted in villages of Ise-Orun Local Government Area (LGA) of Ekiti State, Nigeria between April and October, 2013. Mothers who had children less than five years old in the study area were interviewed.

Description of the study area {#sec2-2}
-----------------------------

The Ise-Orun LGA \[[Figure 1](#F1){ref-type="fig"}\] is situated about 15 km away from Ado Ekiti, the state capital lies on the geographical coordinates of 7° 28'N, 5° 26'E. Malaria occurs throughout the year, the incidence peaks during the rainy season (April--October). Some of the villages are situated off the roads such that the people in these rural settings may have to travel 5--10 km to access healthcare. The Ise-Orun LGA was chosen for this study because of the anecdotal report of high malaria burden and lack of data for planning of malaria control strategies.\[[@ref9]\]

![Administrative Map of Ekiti State showing the study area (Ise-Orun)\
Source: [www.nigerianmuse.com](http://www.nigerianmuse.com)](JFMPC-4-226-g001){#F1}

Sample size determination and participants recruitment {#sec2-3}
------------------------------------------------------

The investigators estimated that mothers of under-5s could be as many as 1000-2,000 based on 2006 census data. It was also assumed that 50% would have poor perception of malaria, thus the minimum sample size required to achieve the main objective of the study at 95% level confidence with an allowable error rate of 5% was 384. Adjusting for a non-response rate of 10%, this number was increased to 422. A multistage sampling technique was used to randomly select eight villages out of 29 officially delineated villages (called "Aba" in Yoruba language) of Ise-Orun Local Government Area (LGA). The villages selected were Aba Omuaran, Aba Ilogbo, Aba Osogbo (Ajebandele), Aba Odole, Osi Ilofa, Obada, Aba Olokemeta and Aba Ilogbo. Fifty-three households and a mother per household were randomly selected per village except in Aba Omuaran and Aba Ilogbo where a mother declined consents to participate respectively.

Questionnaire and data collection {#sec2-4}
---------------------------------

A semi-structured questionnaire with items adapted from four previous studies\[[@ref10][@ref11][@ref12][@ref13]\] was used for data collection. The questionnaire items included: Socio-demographic characteristics, perceptions about malaria transmission, signs and symptoms, as well as prevention, treatments offered to children who had fever perceived to be malaria within 3-month period before the survey. The questionnaire was translated into the local language (Yoruba) and administered by trained research assistants. The contents of the questionnaire were discussed with malaria experts in the University of Ibadan and pre-tested the questionnaire among 60 mothers (Cronbach\'s alpha = 0.92).

Data analysis {#sec2-5}
-------------

Data were entered and analyzed using SPSS 17.0 statistical software (SPSS Inc. USA). Main outcome variables were perceived causes of malaria, signs and symptoms, preventive measures used, and treatments sought for the last malaria episode. Independent variables included demographics variables. Perceptions were determined using a 10-point scale (items listed in [Table 1](#T1){ref-type="table"}). A score of \<5 was regarded as poor perception. Chi-square test was used for test of associations and binary logistic regression was done to identify predictors of poor perception at *P* = 0.05.

###### 

Housing and living conditions of index children

![](JFMPC-4-226-g002)

Ethical consideration {#sec2-6}
---------------------

The study protocol was reviewed and approved by the University of Ibadan/University College Ethical Review Committee (Approval number: UI/EC/11/0295). Participation in the study was completely voluntary and written informed consent was obtained from each respondent.

Results {#sec1-3}
=======

Characteristics of the mothers and children {#sec2-7}
-------------------------------------------

Mothers' age ranged from 16.0 to 65.0 years (mean: 31.2 ± 8.8 years). There were 119 (47.2%) male and 223 (52.8%) female children with mean age of 35.3 ± 17.1 months. Mothers aged 15--35 years constituted 75.4% (*n* = 318). About 90% (*n* = 384) of the mothers were married and living with husband. Majority (*n* = 329; 78.0%) of the mothers were from the Yoruba ethnic group. Other ethnic groups included: Hausa/Fulani (*n* = 16; 3.8%), Igbo (*n* = 32; 7.6%), Igala (*n* = 3.6%), Idoma (*n* = 17; 4.0%) and others (*n* = 13; 3.1%). [Figure 2](#F2){ref-type="fig"} shows the distribution of mothers by educational status and living conditions were as shown in [Table 2](#T2){ref-type="table"}.

![Distribution of mothers/caregivers by educational status](JFMPC-4-226-g003){#F2}

###### 

Malaria-related perception among 422 mothers/caregivers
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Perceived causes of malaria in under-5 children stated by mothers {#sec2-8}
-----------------------------------------------------------------

Of the 422 mothers, only 60 (14.2%) mentioned mosquito bite as the sole cause of malaria while 113 (26.8%) mothers attributed it to mosquito bite and other causes. Slightly more than 50% (*n* = 225) of mothers mentioned "drinking dirty water" as a cause of malaria. Other perceived causes mentioned were: Dirty environment (*n* = 109, 25.8%), too much stress (*n* = 40, 9.5%), working/walking in the sun (*n* = 29, 6.9%), eating too much oil (*n* = 21, 5.0%), cold weather (*n* = 17, 4.0%), witchcraft (*n* = 8, 1.9%) and curse from elders (*n* = 5, 1.2%). Thirty mothers (7.1%) could not attribute a direct cause to malaria.

Malaria-related perceptions and knowledge of symptoms {#sec2-9}
-----------------------------------------------------

[Table 2](#T2){ref-type="table"} shows the responses of mothers to questions or statements posed to assess malaria-related perceptions. Notably, 45% of mothers believed "malaria is a transmittable disease" while only 8.3% opined that mosquito bite is the only means of contracting malaria. Most (82.7%) of the mothers believed malaria has more adverse effect on children than adult. The median perceptions score was 4 (range, 0--9). Two hundred and sixty-nine (63.7%) mothers had poor malaria. Major signs and symptoms mentioned by mothers were as listed in [Table 3](#T3){ref-type="table"}.

###### 

Mothers' perceived signs and symptoms of malaria among under-5s
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Malaria prevention practices {#sec2-10}
----------------------------

Most (85.8%) mothers practiced at least a method and 14.2% did not. The malaria prevention practices for under-5s reported by mothers were as shown in [Table 4](#T4){ref-type="table"}. The prevention practices adopted by mothers included: Insecticide treated net (70.0%), insecticide spray (13.8%), removal of stagnant water (29.9%), environmental sanitation (44.8%) and chemoprophylaxis (20.1%). Notably, 15 (3.6%) mothers reported difficulty with sleeping under bed-nets, skin rashes was associated with use of topical insect repellents (0.7%) and feeling of irritation when local herbs were used (1.7%).

###### 

Malaria prevention practices for under-5 as reported by mothers
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Mothers' experiences of children' recent perceived malaria illness {#sec2-11}
------------------------------------------------------------------

Of the 422 mothers, 200 (47.4%) reported that their children had perceived malaria illness in the 3-month period preceding the study. Of the 200 mothers, 122 (61.0%) reported just one episode, 52 (26.0%) reported two episodes and 26 (13.0%) reported more than two episodes of febrile illness. Majority (*n* = 364; 86.3%) of the mothers first manage the febrile illness at home. In cases of persistence of fever after home treatments, mothers stated that they visited the government health centers (*n* = 137; 68.5%), local patent medicine stores (*n* = 23; 11.5%), traditional medicine homes (*n* = 17; 8.5%) and prayer houses (*n* = 7, 3.5%) and 16 (8.0%) mothers did not seek alternative care but change to other home remedies.

Regarding the preferred treatment, 222 (52.6%) mothers preferred orthodox medicine compare to herbal medicine (*n* = 200; 47.4%). The preference for herbal over orthodox medicine was significantly associated with cheaper cost (33.0% versus 4.5%; *P* \< 0.001), and ready availability (40.0% versus 12.2%; *P* \< 0.001) and popular use among community members (2.5% versus 0.2%; *P* = 0.023). Those mothers who preferred orthodox medicine (24.8%) than herbal medicine (10.0%) mainly gave "fewer adverse side effects" as the reason (*P* \< 0.001).

Associations between mothers' characteristics and malaria perception {#sec2-12}
--------------------------------------------------------------------

The associations between mothers' socio-demographic characteristics and malaria perceptions were examined and the odds-ratios were as stated in [Table 5](#T5){ref-type="table"}. The logistic regression model revealed that lack of education was the only predictor of poor perception (OR = 1.22, CI = 1.18, 3.12) among mothers of under-5s.
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Predictors of mothers' poor malaria perception among mothers of under-5s
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Discussion {#sec1-4}
==========

This study revealed that mothers in rural communities of Ise-Orun had poor perception and misconceptions about malaria in children and practiced self-medications. Only 14.2% mentioned mosquito bite as the sole source of malaria in children. However, most of the mothers were knowledgeable about signs and symptoms of mild cases of malaria and only a few mothers were familiar with signs and symptoms of severe cases. These findings are similar to the finding in some rural communities of Abeokuta\[[@ref14]\] and Kuje area of Abuja, Nigeria.\[[@ref15]\] Notably, some of the incorrect causes of malaria mentioned by mothers were "drinking dirty water", "stress", "working and walking in the sun", "eating too much oil", "cold weather", "witchcraft and curse from the community elders".

The good knowledge of diagnosis and recognition of malaria symptoms by mothers may not only be attributed to the level of education but to the fact that fever due to malaria is a common ailment affecting most children in Nigeria.\[[@ref16][@ref17]\] In addition, the mothers were also able to identify some features of severe malaria cases linking it with symptoms such as convulsions, fatigue, altered consciousness, loss of appetite and anemia. One main implication of the high level of knowledge of malaria symptoms and severity is that mothers' have ability to recognize some adverse effects of malaria may prompt early consultation for appropriated healthcare and correct treatment and these can lead to increase in malaria survival in children.

Perceptions about malaria were poor among the mothers, 63.7% expressed incorrect opinions. Remarkably, most mothers did not know that malaria is a communicable disease, and that it has more effect on under-five children than adult. Most of the mothers did not consider mosquito bite as a mean of contracting malaria. Malaria as an illness has been viewed differently both individually and communally in different settings. Mothers' correct perception of the disease has been discovered to have an important role to play in its prevention and treatment if not eradication.

Poor perceptions of malaria correlated with lack of education among mothers in the study area. This finding agrees with four earlier reports\[[@ref4][@ref18][@ref19][@ref20]\] all of which showed that being educated correlated with good perception about malaria. Mothers who have at least elementary education are more likely to make appropriate decision on health of children and seek care in formal health facilities. Interestingly, majority (85.8%) of the mothers in the study area used at least one form of malaria preventive measures for their under-5, including insecticide treated nets (70.0%). It appears that correct malaria prevention practices were generally acceptable among the study population. However, some mothers mentioned a number of unproven traditional or local prevention practices for malaria prevention such as "burning of dry orange peel", "burning of herbs", "burning of cow dung" and "sprinkling of kerosene and water". Similar to our finding, an earlier report found that a specific herb 'kanufu' was used as mosquito repellent in a rural Malawi village.\[[@ref21]\] It is rather counterintuitive that despite the low level of knowledge about the cause of malaria, mothers could mention the use of different methods for malaria prevention in children. This observation contradicts two previous reports\[[@ref22][@ref23]\] which demonstrated a high correlation between knowledge of the cause of malaria and practices of malaria preventive strategies.

For effective treatment of malaria in children, mothers must have access to adequate and correct information about what control and treatment strategies work. However, the primary source of information about malaria in this study was the relative or friends suggesting that malaria information are mainly passed on to mothers by community members. Very often, this information is of bias, evasive and loaded with misconceptions. With poor misconceptions, treatment seeking practices would inevitably get negatively influenced.

Another major finding is that self-medication was common among respondents. This involved taking antimalarials from "patent medicine stores", use of local herbs or related practices. Self-treatment using drugs sourced from sources other than recommended health facilities have been reported in some studies in malaria endemic countries.\[[@ref10][@ref14][@ref24]\] It is evident therefore that self-medication contributes to delays in seeking appropriate health care which has the potential to exacerbate malaria illness. Self-medication can also explain the observed failure to comply with recommended malaria treatments which the potential to contribute to development of drug resistance. Also, the delay in seeking correct treatments could be due to high level of ignorance and misconceptions about malaria. Sometimes mothers based the decision to treat malaria with alternative medicine on the general beliefs of the community about the effectiveness of locally available treatment options and their experience of treatment given to similar illnesses. Mothers would consult traditional healers for malaria treatments mainly because of their services are not expensive, favorable previous personal experience and in some communities, the traditional healing centers are closer to people\'s residence than government-owned orthodox health facilities.

Though, this study has for the first time provided information on knowledge of malaria, perceptions about malaria, prevention practices and treatment seeking behaviors among mothers of under-fives in rural communities of Ise-Orun area of Nigeria, a few factors may limit the ability to generalize the findings. First, the extent to which mothers responded accurately to the questionnaire items based on their actual level of knowledge, perceptions and behaviors towards malaria in children could not be verified. It is not unlikely that some information given by the mothers may not be the true representation of what actually happened. However, the findings are correct to the extent which the questionnaire was valid and reliably administered. It is important to note that the questionnaire was designed with items drawn from previous studies and pretested for validity in a relatively similar population of low-income families. The questionnaire was also translated into the local language (Yoruba) for easy understanding of the respondents; this should expectedly improve the quality of the data. Second, the similarity or otherwise of the mothers and children who did not participate in the study remains unknown. Our data are representative of the true situation in Ise-Orun communities to the extent to which the participants were randomly selected and their responses were accurately documented. Third, recall of experiences of mothers regarding malaria-related illnesses in the three months preceding, the study may have been limited, thus creating potential for less precise data responses. This recall bias may have introduced some undeterminable level of errors if a large number of the mothers gave inaccurate information.

In all, findings in this study buttress the need for mothers in rural communities to be able to correctly recognize and link symptoms to malaria for effective home treatment and avoid misconceptions. Health education and improved health care services are recommended for rural women in order for them to be able to maximize use of available malaria-related services.
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